Rec'd PCT/PTO 11 FEB, 2005 

• PCT/(B03 a /03Z64^ 
1 7. 07. 03 



Europaisches 
Patentamt 




Bescheinigung Certificate 



Attestation 



Die angehefteten Unterla- 
gen stimmen mit der 
ursprQnglich eingereichten 
Fassung der auf dem nach- 
sten Blatt bezeichneten 
europaischen Patentanmel- 
dung Qberein. 



The attached documents 
are exact copies of the 
European patent application 
described on the following 
page, as originally filed. 



Les documents fixes a 
cette attestation sont 
conformes a la version 
initialement deposee de 
la demande de brevet 
europeen specifiee a la 
page suivante. 



Patentanmeldung Nr. Patent application No. Demande de brevet n° 

02078319.7 



PRIORITY 
; DOCUMENT 

i SUBMITTED OR TRANSMITTED IN 
'l COMPLIANCE WITH RULE 17.1(a) OR (b) 



For the President of the European Patent Office 

Le President de I'Office europeen des brevets 
p.o. 



R C van Dijk 



BEST AVAILABLE COPY 




Europaisches 
Patents mt 



Pate(B^( 



ice 



Office europeen 
des brevets 



Anmel dung Nr: 

Application no.: 02078319.7 
Demande no: 



Anraeldetag: 

Date of filing: 12.08.02 
Date de dep6t: 



Anmel der/Appl icant( s)/Demandeur( s): 

Koninklijke Philips Electronics N.V. 
Groenewoudseweg 1 
5621 BA Eindhoven 
PAYS-BAS 



Bezeichnung der Erf indung/Title of the invention/litre de 1 1 invention: 
(Falls die Bezeichnung der Erfindung nicht angegeben ist, siehe Beschreibung. 
If no title is shown please refer to the description. 
Si aucun titre n'est indiqug se referer a la description.) 

An electroluminiscent display 



In Anspruch genommene PrioriSt(en) / Priority( ies) claimed /Priorities) 
revendiquee(s) 

Staat/Tag/Aktenzeichen/State/Date/File no./Pays/Date/Numero de depfit: 



Internationale Patentkl as slfikati on/International Patent Classification/ 
Classification internationale des brevets: 



Am Anmel detag benannte Vertragstaaten/Contracting states designated at date of 
filing/Etats contractants designees lors du depdt: 

AT BE BG CH CY CZ DE DK EE ES FI FR GB GR IE IT LI LU MC NL PT SE SK TR 



G09G/ 



02078319.7 
EPVEP0/0EB Form 1014.2 - 01.2000 



2 



7001014 



PHNL020764EPP 





1 



08.08.2002 



An electroluminescent display 



EPO - DG 1 



12.08.2002 



The invention relates to a driver circuit for driving an eleclxolurninescent 
display, a display apparatus comprising such a driver circuit, and a method of driving an 
electroluminescent display. 
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US-A-6,072,619 discloses an electrolurninescent display which includes a first 



set of fibers and a second set of fibers which are arranged to form a two dimensional array of 
junctions between fibers of the first set of fibers and fibers of the second set of fibers. Each of 
the fibers of the first and second sets of fibers includes a longitudinal conductive element, 

1 0 whereas fibers of at least one of the first and the second sets of fibers, at least at the junctions, 
further include a coat of an electro-optically active substance which is capable of reversibly 
changing its optical behavior when subjected to an electric or a magnetic flux or field. The 
light modulating device is flexible and foldable. This electrolurninescent display is further 
referred to as woven EL display. 

15 US-B-6,249,279 discloses a row drive circuit for an AC-thin-film 

electroluminescent display which generates the drive signals with a resonant energy recovery 
circuit to lower the dissipation caused by the charging and discharging of the pixels. In AC- 
Ihin-film electroluminescent displays, the amount of light produced by a pixel depends on the 
value of the data voltage of the data drive signals on the data electrode. The data drive signal 

20 is applied to a particular pixel once in a frame. The AC-thin-fihn electroluminescent display 
is further referred to as ACTFEL display 



It is an object of the invention to increase the light output of an EL display. 
A first aspect of the invention provides a driver circuit for driving an 
electrolurninescent display as claimed in claim 1. A second aspect of the invention provides 



If the known drive scheme for the ACTFEL display is applied on the woven 
EL display the light output is very low. 
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4, ^rWsine such a driver circuit as claimed in claim 7. A third aspect of . 
8 AdvaDtageousembotaentsaredetoedmthedep^cla.ms. 

eleC,IOde5 ' A select driver supphes a select signal se.ect pulses ^4 a 

' AdatadriversuppUesdatasig^.otodatael^.Thedata^s 

rr^ytsode^^^^^^^^^^^ 

i electrodesofwhiehassooiatedpixelssho^ldprodueeUght. 
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•DT a-^m rntisistof the conductive elements otthe 

lid to the seleettdrow^hiletheothertows ate connected* ground. If apartrcular 
^tKeaddresspuUesareout-orrn-phasewiththerowvoitagefora^ - Off 
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with the address pulses. The value of the differential voltage across the pixel is too low for 
the pixel to produce light. For the "On" pixels, the differential voltage is the amplitude of the 
select pulses added to the amplitude of the address pulses because both pulses have opposite 
phase. The peak-peak value of the differential voltage across the pixel is large enough for the 
5 pixel to produce light. 

For example, if the amplitude of the select pulses is twice as high as the 
amplitude of the address pulses, the voltage across "Off* pixels is a factor three lower than 
the voltage across the "On" pixels. 

The pulses across the pixels are present during substantially the select period 
1 0 during which a row is selected to receive the address signals. An "On" pixel will ignite 

several times during the select period. Consequently, tihe light output obtained by the driving 
circuit in accordance with the invention is higher than the light output obtained by the known 
driving circuit for the ACTFEL display. 

It is desirable to produce a lot of ignitions during the select period to produce a 
1 5 suitable amount of light. Thus, usually, the repetition frequency of the pulses of bom the 
select and the data pulses is high. 

The invention is useful for increasing the light output of all EL displays, but is 
particular useful for driving an EL display that has a relatively low light output such as the 
woven EL display. 

20 Since the rows that are not selected are grounded, the pixel voltage applied to 

not selected pixels is equal to the column voltage. Consequently, these "Off' pixels all ■ 
receive address pulses with the same amplitude which is too low to cause the pixels to 
produce light, these "Off" pixels have the repetition frequency of the select pulses but are 
phase shifted over 180 degrees with respect to each other depending on whether the 

25 associated pixel in the selected row should be on or off. 

In an embodiment in accordance with the invention as defined in claim 2, the 
energy recovery circuit supplies output pulses with sine-wave shaped edges and a repetition 
frequency which is twice the repetition frequency of the select pulses. Thus the output pulses 
occur both during a select pulse and in-between two successive select pulses. The data driver 

30 comprises means for directing either the output pulses which have the same phase (occur 
during a select pulse) or the output pulses which have the opposite phase (occur in-between 
two successive select pulses) to the data electrodes. Thus, depending on whether a pixel has 
to produce light, a pulse train of output pulses is selected which have the same phase as the 
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^b*^^^^^ w ^^~rr d ' 1 . fi ft e 

, f *. select pulses supplied to the select electrodes, and fte edges of fte output pulses 

produccUghtduetotoodifferentriseandfiulttaesoffteseedges. ■ 
P ^eseaudofteraspectsoftheuxveutionMeappaxenttoueud^be 

elucidated with reference to the 
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In the drawings: 

Fig. 1 shows ablock diagram of a display apparatus with an 

electroluminescent display, jimtev 
Figs. 2 show wavefotms for elucidating the basrc operatton of the dtsplay 

in accordance wift an embodiment of the invention, 

Fig^showsanenftodhnentofaselectdxiverandtoassocratedenergy 

K -^*-^«*-*--^ 

" ^erwavefonnseiucidatmgtheoperattonoftheselectanddata 



Figs. 6 show 

driver, and 

30 



Figs. 7 show waveforms elucidating undeshed effects if the rise and fail times 
ulses and data pulses differ 
The same references in dif 
elements performing the same function. 



oftheselectpulsesanddatapulsesdiffertoomuch. 
01 me y e • ^«-^„tFia S refer to the same signals, or to the s 

The same references in different *igs. reier to w * 
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Fig. 1 shows a block diagram of a display apparatus with an 
electroluminescent display 1. 

The electroluminescent display 1 comprises a matrix of display pixels 1 0 
which are associated with intersections of data electrodes 1 1 and select electrodes 12. 

5 A select driver 2 supplies a select signal VS comprising select pulses VSP (see 

Figs. 2) with a predetermined repetition frequency 1/TR (or repetition period TR) to a 
selected row 11' during a select period TS (see Figs. 6). Usually, the select period TS is the 
line period of the video signal VI supplied to the data driver 3. 

The data driver 3 supplies data signals DS to the data electrodes 12. The data 

1 0 signals DS comprise data pulses DSP (see Figs. 2) with the same predetermined repetition 
period TR. The data pulses DSP have the same phase as (occur during) the select pulses VSP 
for data electrodes 12 of which associated pixels 10 should not produce light. The data pulses 
DSP have the opposite phase as (occur in-between) the select pulses VSP for data electrodes 
12 of which associated pixels 10 should produce light. 

15 An optional select energy recovery circuit 6 receives a DC power supply 

voltage VB1 and supplies output pulses OP1 with sine-wave shaped edges and a repetition 
frequency equal to the repetition frequency 1/TR of the select pulses VSP to the select driver 
2. The optional data energy recovery circuit 4 receives a DC power supply voltage VB2 and 
supplies output pulses OP2 with sine-wave shaped edges to the data driver 3. 

20 The controller 5 receives timing information S Y and supplies control signals 

SCI and SC2 to the select driver 2 and the data driver 3, respectively. Usually, the timing 
information S Y comprises the horizontal and vertical synchronization signals belonging to 
the video signal VL 

The operation of the electroluminescent display 1 is elucidated with respect to 

25 Figs. 2 for an EL display 1 without using the data and select energy recovery circuits 4 and 6, 
respectively. The operation of the EL display 1 is elucidated with respect to Figs. 3 for a 
drive scheme in accordance with an embodiment of the invention using the select energy 
recovery circuit 6. 

Figs. 2 show waveforms for elucidating the basic operation of the display 

30 apparatus. 

Fig. 2A shows, for an "Off pixel 10, from top to bottom, the select signal VS 
on the selected select electrode 11 the data signal DS on a data electrode 12 of which the 
associated pixel 10 should be off, and the pixel voltage PV across this pixel 10. As becomes 
clear from Fig. 2A, for the "Off' pixels 10 which should not produce light, the pixel voltage 
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PV is the ampUtude of the select pulses VSP minus the amplitude of the data pulses DSP 

voltagePVaerossthepixellOistoolowtoproduoeUght. 

Fig 2B shows, for an "On" pixel 10, from top to bottom, the select signal VS 

associated pixel 10 should be on, and the pixel voltage PV across this pixel 10. 

FOT the"On»pixelswrrichshou 1 dproduceUgh«,thepixelvol« l gePV.sthe 

J pulses DSP occur in-between the select pu,ses VSP. The peak-peak value of the prxe. 
voltage PV across the pixel is large enough to produce light. 

mac<»rdan M wiuianerr*odimentofthemverition. 

Kg SAshowsflreselc.tvoltageVSanditsselectpulsesVSPon.heselected 

whicnhavetire opposite phase (occur in-between two successive select pulses VSP) to the 

Fi8 ' 3D ' Fig SEshowsmerepetitivepixelvoltagePVwithaiowarupUtodeaorossthe 
pixelslOwbicbshouldbeoftandfigSF shows me repetitive pixel voltage PVwi* a high 
30 arnplitudeacrossthepixelslOwhichshouldbeon. 

^^^«^«^«-* a - 4 -'«- w, - om5rs,,o,,,i *r 

ulpulsesofFigs.BCorSD.Forexample.tiredatapu^esDSP maybe generated by tire 
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data driver 3 by appropriately controlling the push-pull output stages, and without the use of 
the data energy recovery circuit 4. 

Fig. 4 shows an embodiment of a select driver and its associated energy 
recovery circuit and a data driver and its associated energy recovery circuit, in accordance 
with the invention. 

The select driver 2 comprises a plurality of push-pull output stages. In Fig. 4 
only two output stages are shown. In a practical implementation much more output stages 
may be required, at least one for every select electrode 11. Each output stage comprises a 
series arrangement of two switches: RF1 1 and RF12, RF21 and RF22. All the output stages 
are arranged between the nodes PI and P2. The respective junctions of the two switches 
RFil and RF12, RF21 and RF22 are coupled to respective select electrodes 11. The node PI 
receives the output pulses OP1 from the energy recovery circuit 6. The node P2 is connected 
to ground. Each one of the output stages is driven by an output stage drive circuit RD1, RD2. 
A select driver controller RC receives the control signal SCI from the controller 5 to supply 
the control signals SI1 and SI2 to the output stage drive circuits RD1, RD2, respectively. The 
control signal SCI causes the control signals SI1, SI2, ... to have values which via the output 

stage drive circuits RD1, RD2 respectively, control the switches RFil, RFi2 such that for 

a selected select electrode 1 1' the switch RFil is conductive and the switch RFi2 is non- 
conductive, while for a not selected select electrode 1 1 the switch RFi2 is conductive and the 
switch RFil is non-conductive. Usually, the output stage drive circuits RD 1 , RD2, . . . 
comprise push-pull stages. 

Also the data driver 3 comprises a plurality of push-pull output stages. fciFig. 
4 only two output stages are shown. In a practical implementation much more output stages 
maybe required, usually at least one for every data electrode 12. Each output stage comprises 
a series arrangement of two switches CF11 and CF12, CF21 and CF22. All the output stages 
are arranged between the nodes P3 and P4. The respective junctions of the two switches 
CF1 1 and CF12, CF21 and CF22 are coupled to respective data electrodes 12. The node P3 
receives the output pulses OP2 from the energy recovery circuit 4. The node P4 is connected 
to ground. Each one of the output stages is driven by an output stage drive circuit CD1, CD2. 
A select driver controller CC receives the control signal SC2 from the controller 5 and the 
input data VI to supply the control signals CI1 and CI2 to the output stage drive circuits CD1, 
CD2, respectively. The control signals CI1, CI2, . . . control the output stage drive circuits 
CD1, CD2, . . . such that switches CFij, depending on whether pixels 10 associated with the 
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^ted^electrodeirshouldproduceHghtornot The conductive and conductive 
phases of the switches CFij are explained with respect to Figs. 5 and6. 

The energy recovery circuit 6 comprises a series arrangement of a capaator 
CI and a resonance inductor LI, the series arrangement is arranged between the node Nl and 
g.ound.Aseries arrangement of aswitehRSl ar»dadiodeRDl isarrangedbetweenthenode 
N1 andthenodeM. The cathode ofthe diode EDI is directed towards the node N 2. Asenes 
moment of a switch RS3 and a diode RD2 is arranged between the node N! and thenode 
N2 The cathode of tire diode ED2 is directed towards the node Ml. A switch RS2 is arranged 
between theDC power supply voltage VB! and the node N2. A switch RS4 is arranged 
between thenodeN2 and ground. The output pulses OP1 are available at the nodeN2. The 
control inputs of the switches M1 ,P^2,RS3,K34 receive tire switching signals SRS1, 

SRS2, SRS3, SRS4, respectively. 

The energy recovery circuit 4 comprises a series arrangement of a capacrtor 
C2andaresonanceinductorL2, the series arrangement is arrangeti between me node N3 and 

m andthenodeN4.The cathode of the diode CD1 is directed towards the nodeN4. Asenes 

N4 The cathode of the diode CD2 is directed towards die node N3. A switch CS2 is arranged 
between theDCpower supply voltage VB2 and me node N 4. A switch CS4 is arranged 

control inputs of me switches CS1, CS2, CSS, CS4 receive the switching signals SCSI, 
SCS2, SCS3, SCS4, respectively. 

The resonance inductors LI and L2 may be magnetically coupled to nnprove 
the surmari«yoftheou<putpulsesOPlandOP2. Although not shown, it is alsopossibleto 
nseac^acitivecouphnginsteudofthemagneti^yeoup.mgmobtainedgesofto 

pulses OP1 and OP2 which are as similar as possible. 

Although the switches shown in Fig 4 are preferably FET's, any other 
electronic switches are suitable, such as bipolar transistors. 

The operation of the circuits shown inFig. 4 willbe elucidated wtth respect to 

30 Figs. 5 and 6. 

Figs. 5 shows waveforms elucidating (he operation of the select energy 
recovery circuit 6. Figs. 5A, 5B, 5C and 50 show the switching signals SRS1, SRS2, SRS3 
and SRS4 supplied to the control inputs of the switches RSI, RS2, RS3 and RS4, 
respectively. Fig. 5B shows the output pulses OP1 supplied to the select driver 2. Ftgs. 5F, 
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5G, 5H and 51 show the switching signals SCSI, SCS2, SCS3 and SCS4 supplied to the 
control inputs of the switches CS1, CS2, CS3 and CS4, respectively. Fig. 5J shows the output 
pulses OP2 supplied to the data driver 3 . 

The purpose of the data and select energy recovery circuits 4 and 6, 
5 respectively, is to charge and to discharge the pixel capacitance of the pixels 10 with low 
power consumption. 

The operation of the select energy recovery circuit 6 is elucidated in detail 
only, the data energy recovery circuit 4 operates in exactly the same way. The only difference 
is that all the switching signals SCSI, SCS2, SCS3 and SCS4 have twice the repetition 
10 frequency of the switching signals SRS1, SRS2, SRS3 and SRS4. Consequently, the 
repetition frequency of the output pulses OP2 is twice that of the output pulses OP1. 

In the initial state of the select energy recovery circuit 6, the capacitor CI is 
charged to half the power supply voltage VB1, and the voltage PV across the pixel 10 is zero. 

When at the instant tl the switch RSI is closed the pixel capacitance present at 
15 the selected one 11' of the select electrodes 11 will be charged via the coil LI. The coil LI 
together with the pixel capacitance forms a resonant circuit, the current through the coil LI 
will be sinusoidal, and thus the voltage on the selected select electrode 1 1 • will change 
sinusoidal. The selected select electrode 1 V is the select electrode 11 for which the upper 
switch RFil of the select driver 2 is conductive while all other upper switches RFj 1 are non 
20 conductive. At the same time all the lower switches RFk2 connect the non-selected select 
electrodes to ground. Only the lower switch RFi2 which corresponds to the selected select 
electrode 11* is non-conductive. During the time the selected select electrode IT is selected, 
the data driver 3 supplies the data signals DS to the electrodes 12 to obtain the desired pixel 
voltages PV across the pixel capacitances of the pixels 10 associated with the selected select 
25 electrode 1 1 ' and consequently, the pixel voltages PV will rise sinusoidal. 

At the instant t2 when the current through the coil LI becomes negative the 
diode RD1 will reverse bias and block the current Ideally, without losses, the select voltage 
VS on the select electrode 1 1 is now equal to VB1. Then, the switch RSI is opened and the 
switch RS2 is closed connecting the select electrode 1 1 to the power supply voltage VB1 . 
30 At the instant t3, the switch RS2 is opened and the switch RS3 is closed. The 

pixel capacitance is now discharged via the coil LI and the switch RS3. The coil LI together 
with the pixel capacitance forms a resonant circuit, the current through the coil LI will be 
sinusoidal, and together with the appropriate voltages on the data electrodes 12, the voltages 
PV across the pixel capacitances will fall sinusoidal. 
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Atthete^tMwhenthec^t.hrough&ecoilLlbecomesnegativ.tte 
diodeIU>2wnlreverse hias attdblocfcthe current Heally, without losses, *e voltage VS on 

te . l9M OP1 and OP2 have the same highest repetition frequency and that the select 

n onlsesVSatthe selected one U'ofthe select electrodes U. 

Figs sshowfurtherwavefc^elucida^theoperanonoftheselectandoata 

. , e n ft i T>n Rn+1 during which a select electrode 

r S errr~~x— 

TTjL.cn CB .wlnchdeterromethedatapulsesDSPonfltedataelectodesU. 

p.whichs^atthe^tUO.Bywayofex^.e.these^signalVSnsho™^ 
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^ The ldriver3 t ece i vestheoutpnt P nlseOP2andselectsthepulsesIP 

outoipnas - ia , wh ich are Mterratagly supplied >n a 

controlled with the set of control signals CIl.CIA .. . wnic 

non-invertedNIandaninvertedlform. a^a^—i the 

Forexarnple.itisassumed.ha^ofnteontpntstegesoffhedatadnverS.the 

•tchesCFll CF21 are closed and the lower switches CF12, CF22, ... are open, f 
30 uppersw** -™£™> value ..^ .pper switches CF11.CF21, ... 

.heeon^o.stgna^Cn.CB h^t J . ^ ctoMdjfthsC on*ol signals CI1.CI2, ... 
are open and the lower switches CF12, Uf-iA . • • « ^^^^ 
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the last two pixels 10 should produce light. Thus, the control signals CI1,CI2, . . . have the 
logical values 110 0, respectively for the non-inverted data periods I of the set SI, and the 
control signals CI1,CI2, . . . have the logical values 0 011, respectively for the inverted data 
periods I of the set SI. 

5 When, in this example, in the period of time from the instants tl 0 to tl 1, the 

non-inverted set NI is supplied, due to the logical ones, the first two data electrodes 12 of the 
four successive data electrodes 12 are connected to receive the output pulses OP2. And due to 
the logical zeros, the last two data electrodes 12 of the four successive data electrodes 12 are 
connected to ground. When in the period of time from the instants tl 1 to tl2, the inverted set 

10 I is supplied, due to the logical zeros, the first two data electrodes 1 2 of the four successive 
data electrodes 12 are connected to ground. And, due to the logical ones, the last two data 
electrodes 12 of the four successive data electrodes 12 are connected to receive the output 
pulses OP2. Consequently, the data signal DS comprises data pulses DSP in phase with the 
select pulses VSP for pixels which should not produce light, see Fig. 6G, and the data signal 

1 5 DS comprises data pulses DSP out of phase with the select pulses VSP for pixels which 
should not produce light, see Fig. 6H. 

Figs. 7 show waveforms elucidating undesired effects if the rise and fall times 
of the select pulses and data pulses differ too much. Fig. 7A shows the select signal VS. Fig. 
7B shows the data signal DS which has a lower amplitude and steeper edges than the select 

20 signal VS. Fig. 7C shows the pixel voltage PV which is the select signal VS minus the data 
signal DS. As becomes clear from Fig. 7C, the different rise and fall times of the edges 
causes an overshoot and undershoot which may be so large that a pixel 10 which should not 
produce light (the select pulses VSP and the data pulses DSP are in phase) will produce light. 
To prevent a too large difference in rise and fall times of the edges of the 

25 select pulses VSP and the data pulses DSP in an embodiment of the invention, the inductors 
LI and L2 of the select and the data energy recovery circuits 6 and 4, respectively, are 
magnetically coupled as shown in Fig. 4. 

In a practical experimental implementation of a woven display EL panel 1 
with 12 rows and 96 columns, the select pulses VSP have an amplitude which typically is 

30 within the range 260 to 300 volts, the data pulses DSP have an amplitude typically in the 

range of 120 to 150 volts, the repetition frequency of the select pulses VSP is typically in the 
range of 1 to 15 kHz with a duty cycle of typically 50%. The rise and fall times of the data 
pulses DSP and the select pulses VSP are typically in a range of 0.5 to 3 microseconds. 
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The inductors LI and L2 of the energy recovery circuits 6 and 4 respectively 

llgsisprferahlysubstan^ 

VSP and the amplitude of the data pulses DSP. 

^ouldbenoUdtott.e^ov^tioned^od^musWetaSher.haa 

anhodiments without departing ftom the scope of the appended clauns. 



In the claims, any reference signs placed oetween P«— -a M nDt be 
as mmmrgme claim The wo»"c^^ 

p_nenompu.er.lh.he device claim enumerating several means, several of th«e 
irlheJodiedhyoneandu.same^ofhnrdware.Themeref^cer^ 

eombinationofmese measures cannot be used to advantage. 
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1 . A driver circuit for driving an electroluminescent display comprising a matrix 

of display pixels being associated with intersections of data electrodes and select electrodes , 
the driver circuit comprises: 

a select driver for supplying a select signal comprising non-overlapping select 
5 pulses with a predetermined repetition frequency to a selected one of the select electrodes 
during a select period, 

a data driver for supplying data signals to the data electrodes , the data signals 
comprising data pulses with the same predetermined repetition frequency, the data pulses 
occurring during the select pulses for data electrodes of which associated pixels should not 
1 0 produce light, the data pulses occurring in-between the select pulses for data electrodes of 
which associated pixels should produce light. 



13 

CLAIMS: 



2. A driver circuit as claimed in claim 1, characterized in that the driver circuit 

further comprises an energy recovery circuit for supplying output pulses with sine-wave 
1 5 shaped edges and a repetition frequency which is twice the predetermined repetition 

frequency, wherein the data driver comprises means for directing either the output pulses 
which occur during the select pulses , or the output pulses which occur in-between the select 
pulses to the data electrodes . 



20 3. A driver circuit as claimed in claim 2, characterized in that the means for 

directing comprises push-pull output stages for receiving the output pulses across series 
arranged first and second electronic switches Junctions of the respective first and the second 
electronic switches being coupled to respective ones of the data electrodes , the driver circuit 
further comprising a controller for controlling the push-pull output stages to supply the 

25 output pulses to the data electrodes during the select pulses if the associated pixels should not 
produce light, or to supply the output pulses to the data electrodes in-between the select 
pulses if the associated pixels should produce light. 
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AdrivercircuitasclainKrfin^ 
integrated circuit. 

/ sine-wave shaped edges. 
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energy recovery circuit are magnetically coupled. 
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ABSTRACT: 



A driver circuit drives an electroluminescent display (1) which comprises a 



matrix of display pixels (10) associated with intersections of data electrodes (12) and select 
electrodes (11). The driver circuit comprises a select driver (2) which supplies a select signal 
(VS) comprising non-overlapping select pulses (VSP) with a predetennined repetition 

5 frequency to a selected one (1 1 ') of the select electrodes (1 1). The data driver (3) supplies 
data signals (DS) comprising data pulses (DSP) with the same predetermined repetition 
frequency to the data electrodes (12). The data pulses (DSP) occur during the select pulses 
(VSP) for data electrodes (12) of which associated pixels (10) should not produce light. The 
data pulses (DSP) occur in-between the select pulses (VSP) for data electrodes (12) of which 

10 associated pixels (10) should produce light. 



(Figs. 3) 
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